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DETAILED ACTION 
Drawings 

1. The drawings are objected to because Figure 16 as referred by the specification is not 
present or incorrectly numbered in the filed drawings. Correction is required. 

Claim Rejections - 35 USC §112 
2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

Claims 2, 3 and 5-12 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 2 and 3 recite the limitations: 

- "combined spring constant" 

- "spring constant" 

- "amount of displacement" 

- "compression force". 

There is insufficient antecedent basis for this limitation in the claim. 

Claims 5 and 6 recite the limitation "displace element". There is insufficient antecedent 
basis for this limitation in the claim. 
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Claims 7-10 recites the limitation "second displacement elements" in a plurality of 
sentences. There is insufficient antecedent basis for this limitation in the claim. 

Claims 1 1 and 12 recite the limitation "first displace element". There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
fale in Jhisclfy, more than one year prior to the date of application for patent m the United States. 

4. Claims 1 , 4-7 and 10-12 are rejected under 35 U.S.C. 102(b) as being anticipated by U.S. 

Patent No. 4,947,077 to Murata. 

Murata clearly teaches the construction of an actuator for moving a driven member (12), 

with: 

- a displacement element ( 1 0) 

- a drive member (P) connected to one end of said displacement element 

- a stationary member (16) 

- a compression member (14) 
all in Figure 1 ; and: 

- a drive circuit (Fig. 14) for driving said displacement element. 
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With regards to claim 4, Murata discloses an actuator, where the drive circuit drives the 
displacement element at a resonance frequency corresponding to signals Vp and Vq as shown in 
Figure 1. 

With regards to claim 5, Murata discloses an actuator, where the displace element is a 
laminate-type piezoelectric element as described in the specification. 

With regards to claim 6, Murata discloses an actuator, where the displace element 
includes alternating layers of a plurality of piezoelectric thin plates (102) and electrodes as 
shown in Figure 10a. 

5 . With regards to claim 7, Murata discloses the construction of an actuator for moving a 
driven member (12), with: 

- a first displacement element (1 0) 

- a second displace element (Q) 

- a drive member (P) connected to one end of said first and second displacement 
element 

- a stationary member ( 1 6) 

- a compression member ( 1 4) 
all in Figure 1 ; and: 

- a drive circuit (Fig. 14) for driving said first and second displacement element. 
With regards to claim 10, Murata discloses an actuator, where the drive circuit drives the 

first and second displacement element at a resonance frequency corresponding to signals Vp and 
Vq as shown in Figure 1 . 
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With regards to claim 11, Murata discloses an actuator, where the first and second 
displace elements are laminate-type piezoelectric elements as described in the specification. 

With regards to claim 12, Murata discloses an actuator, where the first and second 
displace elements include alternating layers of a plurality of piezoelectric thin plates (102) and 
electrodes as shown in Figure 10a. 



Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
!,?.h°.h ?l 5" I ' ' ^'ffr'^'^ces between the subject matter sought to be patented and the prior art are 
such that the subjec^^ matter as a whole would have been obvious at the time the invention was made to a person 
having ordmary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner m which the mvention was made. 

7. Claims 2 and 8 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over U.S. 
Patent No. 4,947,077 to Murata in view of common knowledge in the art. 

Murata discloses the claimed invention except for the relationship: 

Nt = X0*((l/(l/k2+l /k3))-(l/(l/kl+l/k2+l/k3))) 
where kl is the spring constant of the compression member, k2 is the combined spring constant 
of the displacement element and the drive member, k3 is the spring constant of the driven 
member, XO is the amount of displacement of the displacement element, and Nt is the 
compression force applied by the compression member. 

It would have been obvious to one skilled in the art at the time the invention was made to 
use the previously stated mathematical expression, which is nothing more than the standard 
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formula to calculate the force of a spring, including the variables of the specific case at hand, for 
the purpose of determining the actual performance of the claimed invention. 

8. Claims 3 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 4,947,077 to Murata in view of common knowledge in the art as applied to claims 2 
and 8 above, and further in view of U.S. Patent No. 5,523,643 to Fujimura et al. 
Murata discloses the claimed invention except for the relationship: 

Nt = XO * (( 1 /( l/k2+l /k3 ))-( 1 /( 1/kl +1 /k2+l /k3))) 
where kl is the spring constant of the compression member, k2 is the combined spring constant 
of the displacement element and the drive member, k3 is the spring constant of the driven 
member, XO is the amount of displacement of the displacement element, and Nt is the 
compression force applied by the compression member. 

It would have been obvious to one skilled in the art at the time the invention was made to 
use a drive circuit to drive the displacement element at a resonance frequency on the claimed 
invention disclosed by Murata with the common knowledge in the art for the purpose of 
permitting an enhanced elliptical vibration of the transducers with a large, controllable 
amplitude. 



9. The prior art 
disclosure: 



Conclusion 

made of record and not relied upon is considered pertinent to applicant's 
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- US005760527A - Jun. 2, 1998 to Ashizawa 

- US005831370A - Nov. 1, 1998 to Sugaya 

- US005834879A - Nov. 10, 1998 to Watanabe et al. 

- US006069420A - May. 30, 2000 to Mizzietal. 

- US006201339B1 - Mar. 13, 2001 to Tanietal. 



10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Pedro J. Cuevas whose telephone number is (703) 308-4904. The 
examiner can normally be reached on M-T from 8:00 - 5:30; F from 8:00 - 4:30. 

If attempts to reach the examiner by telephone are unsuccessftil, the examiner's 
supervisor, Nestor R. Ramirez can be reached on (703) 308-1371. The fax phone numbers for 
the organization where this application or proceeding is assigned are (703) 305-1341 for regular 
communications and (703) 305-3432 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 
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